Effect of the lyotropic series of anions on denaturation and renaturation of 20 beta-hydroxysteroid dehydrogenase.
The effect of the lyotropic series of anions on the stability and renaturation of tetrameric 20 beta-hydroxysteroid dehydrogenase (17,20 beta,21-trihydroxysteroid:NAD+ oxidoreductase, EC 1.1.1.53) was investigated. The variations in enzymatic activity were correlated with the changes in protein fluorescence, circular dichroism, reactivity of histidine residues and molecular weight. High concentrations of salting-out anions (phosphate, citrate, sulphate) were found to stabilize the enzyme markedly and increase the renaturation yield of the urea-denatured enzyme. Phosphate, for instance, induced the highest stabilization at about 1.2 M and the maximum reactivation (66%) at 0.5 M. At low anion concentration (0.01 M), the reactivation was only 7%. The renaturation property of salting-out anions seems to be due to their stabilizing effect on the end-product, i.e., the assembled tetramer. Salting-in anions (perchlorate, thiocyanate, iodide) inactivated the enzyme. At moderate anion concentrations (no greater than 0.25 M) the activation, which occurred slowly, without tetramer dissociation and with minor modifications of enzyme conformation, was fully reversed by concentrated phosphate or by saturating concentrations of NADH. In contrast, the inactivation induced by high anion concentrations (1-2 M) was rapid, irreversible and linked to considerable modifications of enzyme conformation.